PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 05-153462 



(43)Date of publication of application : 1 8.06. 1 993 



(51)lnt.CI. H04N 5/232 
G02B 7/28 



(21 )Application number : 03-335910 (71 )Applicant : SONY CORP 



(22)Date of filing : 27.1 1 .1991 (72)lnventor : MAKI KIMIO 



(54) IMAGE PICKUP LENS DEVICE 



(57)Abstract: 

PURPOSE: To obtain an accurate image pickup distance by displaying a 
distance from a principal point of an image forming optical system till an object 
field based on a position of a focus adjustment lens onto a display means. 
CONSTITUTION: A CPU 102 applies moving control to a master lens through an 
AF driver circuit and a stepping motor 5 based on a signal representing a 
distance between a light receiving face of an image pickup means and a focus 
face of an image optical system sent from the AF sensor in the automatic 
focus(AF) mode so as to make the focus face of the Image optical system 
coincident with the light receiving face of the image pickup means. In this case, 
the CPU 102 calculates the image pickup distance based on a position of the 
master lens sent from the master lens potentiometer 6 and the result of 
calculation Is displayed on a liquid crystal display device 4 fitted to a position at 
the outer side of a lens barrel 1 and between a manual ring 2 and a zooming ring 
3, 
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CLAIMS 



[CIaim(s)l 

[Claim 1] Two or more lenses which are arranged in a lens-barrel and constitute 
image formation optical system, and the focus lens to which it is at least 1 of two 
or more above-mentioned lenses, and the field location of the above-mentioned 
image formation optical system is moved by carrying out migration actuation, 
The driving means which carries out migration actuation of the above-mentioned 
focus lens, and a lens location detection means to detect the location of the 
above-mentioned focus lens, The focus actuation tab operated by hand control, 
and a control input detection means to detect the control input of the 
above-mentioned focus actuation tab, The control means which controls the 
location of the above-mentioned focus lens through the above-mentioned driving 
means based on the control input of the above-mentioned focus actuation tab 
detected by the above-mentioned control Input detection means, It is taking-lens 
equipment with which have a display means to display the distance to the 
above-mentioned field from the principal point of the above-mentioned image 
formation optical system based on the location of the above-mentioned focus 
lens detected by the above-mentioned lens location detection means, and it 
comes to arrange the above-mentioned display means near the lateral part of 



the above-mentioned lens-barrel. 

[Claim 2] Taking-lens equipment according to claim 1 whose display means is a 
liquid crystal display. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This Invention is taking-lens equipment which is used for 
various camera equipments, such as video camera equipment and still camera 
equipment, and carries out image formation of the image of a photographic 
subject, and relates to the taking-lens equipment constituted by adopting the 
so-called inner focus method. 
[0002] 

[Description of the Prior Art] Conventionally, the taking-lens equipment which 
carries out image formation of the image of a photographic subject is used for 
various camera equipments, such as video camera equipment and still camera 
equipment. That is, in the above-mentioned camera equipment, it is arranged 
and the above-mentioned taking-lens equipment is used so that image formation 



of the image of a photographic subject may be carried out on the image pick-up 
side of the image sensor and sensitive film which are the image pick-up means 
of this camera equipment. 

[0003] The above-mentioned taking-lens equipment has two or more lenses 
which constitute image formation optical system, and the lens-barrel which 
carries out receipt maintenance of these lenses, and is constituted. That is, the 
above-mentioned Image fomnation optical system makes the flux of light which 
emits from the photographic subject by the side of the front of the 
above-mentioned lens-barrel, and cam'es out incidence from the front end side 
of this lens-barrel condense, is made to Inject to the back end side of this 
lens-barrel, and carries out image formation of the Image of this photographic 
subject on the focal plane by the side of the back of this lens-barrel. 
[0004] In such taking-lens equipment, the distance to the above-mentioned focal 
plane becomes [ principal point / optical J settled from this optical principal point 
according to the distance to the above-mentioned photographic subject, i.e., 
photography distance, and a focal distance. Therefore, when the 
above-mentioned photography distance is changed, it is necessary to perform 
the so-called focus which changes the distance to the Image prck-up side of the 
above-mentioned image pick-up means, and makes this image pick-up side and 
the above-mentioned focal plane in agreement from the above-mentioned 



optical principal point. 

[0005] The above-mentioned focus can be performed by moving the 
above-mentioned whole image formation optical system in the direction of an 
optical axis which is a direction which attaches and detaches for the 
above-mentioned image pick-up means. On the other hand, the so-called taking 
lens of the inner focus method constituted so that the field location of this image 
formation optical system could be moved is conventionally proposed by moving 
only the focus lens which consists of at least 1 of two or more lenses which make 
this image formation optical system, without moving the whole image formation 
optical system. 

[0006] In the taking-lens equipment of this Inner focus method, since it is not 
necessary to move the above-mentioned whole image formation optical system, 
being able to attain the miniaturization of a focal regulatory mechanism and 
moving the lens for a focus by the driving means of a motor etc. can be realized 
easily. Therefore, the taking-lens equipment of this inner focus method is 
suitable for the configuration of the automatic-focusing regulatory mechanism 
which detects the amount of gaps of the above-mentioned focal plane and the 
above-mentioned image pick-up side, and carries out migration control of the 
above-mentioned focus lens through the above-mentioned driving means based 
on this detection result, i.e., the so-called autofocus device. 



[0007] 

[Problem(s) to be Solved by the Invention] By the way, in the above taking-tens 
equipments, when the above-mentioned autofocus device is constituted, manual 
operation may need to perform a focus. Therefore, the device in which manual 
operation performs a focus also to the taking-lens equipment which constitutes 
the above-mentioned autofocus device is established conventionally. 
[0008] The device which refuses linkage with the above-mentioned taking-lens 
equipment and the above-mentioned driving means, and carries out migration 
actuation of this taking-lens equipment through mechanical linkage means, such 

r 

as a cam mechanism, with a manual-operation tab as a focal regulatory 
mechanism for manual operation in such taking-lens equipment that constitutes 
the autofocus device, the device which carry out migration actuation of the 
above-mentioned taking-lens equipment through the above-mentioned driving 
means according to the control input of a manual-operation tab can consider. 
[0009] In the focal regulatory mechanism for these manual operation, since the 
above-mentioned manual operation tab follows migration of the 
above-mentioned focus lens and migration actuation is not carried out while the 
above-mentioned autofocus device is operating, the actuated valve position of 
this manual operation tab and the location of the above-mentioned focus lens do 
hot necessarily correspond. Since migration actuation is especially carried out 



only the above-mentioned focus lens by the above-mentioned manual operation 
tab when the above-mentioned taking-lens equipment is the thing of an inner 
focus method, the condition of a focus does not appear in an appearance. 
[0010] Therefore, in the focal regulatory mechanism for manual operation in the 
taking-lens equipment which constitutes the autofocus device, the graduation 
which shows photography distance on the tab for the focuses currently 
conventionally performed in taking-lens equipment cannot be filled in. However, 
it is very inconvenient that the photography distance according to the manual 
operation to a manual operation tab is not displayed when manual operation 
performs a focus, when setting up and photoing a field location beforehand, for 
example. 

[0011] Here, according to migration of the above-mentioned focus lens, 
migration actuation of the above-mentioned manual operation tab is carried out 
by the driving means of a motor etc. at the time of actuation of the 
above-mentioned autofocus device, and the device to which the location of this 
focus lens and the actuated valve position of this manual operation tab are made 
to always correspond can be considered. However, the device which was made 
to carry out migration actuation of the above-mentioned manual operation tab by 
the driving means in this way invites complication of the configuration of this 
taking-lens equipment, and enlargement. Moreover, in order to make the 



above-mentioned manual operation tab follow migration of the above-mentioned 
focus lens good, a large-scale driving means is needed and buildup of the 
weight of this taking-lens equipment is invited. 

[0012] Then, this invention is proposed in view of the above-mentioned actual 
condition, and it aims at offering the taking-lens equipment made as [ display / at 
the time of the focus by manual operation / from the principal point of image 
formation optical system / the distance to a field J, without complicating a 
configuration, even if it is the thing of the inner focus method which comes to 
constitute the so-called autofocus device. 
[001 3J 

[Means for Solving the Problem] In order to solve an above-mentioned technical 
problem and to attain the above-mentioned object, the taking-lens equipment 
concerning this invention Two or more lenses which are arranged in a 
lens-barrel and constitute image formation optical system, and the focus lens to 
which it is at least 1 of the lenses of these plurality, and the field location of the 
above-mentioned image formation optical system is moved by carrying out 
migration actuation. The driving means which canries out migration actuation of 
this focus lens, and a lens location detection means to detect the location of the 
above-mentioned focus lens, The focus actuation tab operated by hand control, 
and a control input detection means to detect the control input of this focus 



actuation tab, The control means which controls the location of the 
above-mentioned focus lens through the above-mentioned driving means based 
on the control input of the above-mentioned focus actuation tab detected by this 
control input detection means, It has a display means to display the distance to 
the above-mentioned field from the principal point of the above-mentioned image 
formation optical system based on the location of the above-mentioned focus 
lens detected by the above-mentioned lens location detection means, and 
comes to arrange the above-mentioned display means near the lateral part of 
the above-mentioned lens-barrel. 

[0014] Moreover, the taking-lens equipment concerning this Invention uses the 
above-mentioned display means as a liquid crystal display in above-mentioned 
taking-lens equipment. 
[0015] 

[Function] The focus lens to which it is at least 1 of two or more lenses which are 
arranged in a lens-barrel and constitute image-formation optical system, and the 
field location of the above-mentioned image-formation optical system moves by 
being carried out migration actuation has a location detected by the lens location 
detection means in the taking-lens equipment concerning this invention while 
having a location controlled through a driving means by the control means based 
on the control input of the focus actuation tab detected by the control input 



detection means. And the distance to the above-mentioned field is displayed by 
the display means anranged near the lateral part of the above-mentioned 
lens-barrel from the principal point of the above-mentioned image formation 
optical system based on the location of the above-mentioned focus lens 
detected by the above-mentioned lens location detection means. 
[0016] Moreover, the above-mentioned display means can be used as a liquid 
crystal display in the taking-lens equipment concerning this invention. 
[0017] 

[Example] Hereafter, the concrete example of this invention is explained, 
referring to a drawing. It has a lens-barrel 1 and the taking-lens equipment 
concerning this invention is constituted, as shown in drawing 1 . This lens-barrel 
1 is formed with ingredients, such as a metal and synthetic resin, in the shape of 
[ the front end section and the back end section were opened ] a **** cylinder. 
This lens-barrel 1 is attached and supported by the housing 101 of the camera 
equipment with which a back end side is applied to this taking-lens equipment. 
[0018] And in the above-mentioned lens-barrel 1, two or more lenses which 
constitute Image formation optical system are arranged. These lenses condense 
the flux of light which emits from the photographic subject by the side of the front 
of the above-mentioned lens-barrel 1 , and carries out Incidence from the front 
end side of this lens-barrel 1 , and it is made they to carry out Image formation on 



the focal plane by the side of the back of this lens-barrel 1. In the 
above-mentioned housing 101, the image pick-up means which is not illustrated 
is arranged so that it may become the above-mentioned focal plane top. This 
image pick-up means is a solid state image pickup device (CCD), a sensitive film, 
etc., and has the flatness-like light-receiving side. This image pick-up means 
receives the light which forms the image irradiated on the above-mentioned 
light-receiving side, and it is constituted so that it may picturize by the conversion 
to an electrical signal, or chemical change. 

[0019] Moreover, the image formation optical system which two or more 
above-mentioned lenses constitute is made as [ change / the synthetic focal 
distance of this image formation optical system / continuously ] by moving only 
the variable power lens which is made with the so-called zoom lens and forms 
these some two or more lenses in the direction of an optical axis. 
[0020] Furthermore, in the above-mentioned image formation optical system, the 
so-called inner focus method is adopted and it is made as [ change / the 
photography distance of this image formation optical system, i.e., the distance of 
the synthetic principal point of this image formation optical system and a field 
side, ] by moving the focus lens which forms some of two or more 
above-mentioned lenses, i.e., a master lens, in the direction of an optical axis. 
[0021] Manual Ring 2 used as a focus actuation tab is prepared in the 



above-mentioned lens-barrel 1 . This manual Ring 2 is formed in a circle [ mist or 
a major diameter ] than the outer diameter of the above-mentioned lens-barrel 1, 
is made with the shape of this lens-barrel 1 and the same axle, and is arranged 
in the periphery side of the above-mentioned lens-barrel 1 . This manual Ring 2 
is made as it is pivotable, and it is supported at the circumference of the 
above-mentioned lens-barrel 1 . 

[0022] Moreover, the zooming ring 3 is formed in the above-mentioned 
lens-ban^el 1. Like above-mentioned manual Ring 2, this zooming ring 3 is 
formed in a circle [ mist or a major diameter ] than the outer diameter of the 
above-mentioned lens-barrel 1 , it is made with the shape of this lens-barrel 1 
and the same axle, and rather than this manual Ring 2, is made a back end side 
and arranged in the periphery side of the above-mentioned lens-barrel 1. This 
zooming ring 3 is made as it is pivotable, and it is supported at the circumference 
of the above-mentioned lens-barrel 1 . 

[0023] And in the above-mentioned lens-barrel 1 , the stepping motor 5 used as 
the driving means which carries out migration actuation of the above-mentioned 
master lens in the direction of an optical axis is arranged. Moreover, the master 
lens potentiometer 6 used as a lens location detection means is attached in this 
iens-barrel 1 . This master lens potentiometer 6 is constituted so that the location 
of the direction of an optical axis of the above-mentioned master lens may be 



detected. 

[0024] Moreover, it is the lateral part of the above-mentioned lens-barrel 1 , and 
the liquid crystal display 4 which is a display means is attached in the location 
which serves as Hazama of above-mentioned manual Ring 2 and the 
above-mentioned zooming ring 3. As shown in drawing 2 . this liquid crystal 
display 4 is made with the cylinder side configuration according to the curvature 
of the outside surface part of the above-mentioned lens-barrel 1, and is 
constituted. As this liquid crystal display 4 imitates the outside surface part of the 
above-mentioned lens-barrel 1 , it is attached in it. And this liquid crystal display 4 
displays the shape of a bar graph in the display 7 prepared in the front-face side 
according to the control signal supplied through the polar zone 9. In the surface 
section of this liquid crystal display 4, it is parallel to the above-mentioned 
display 7, and the numerical graduation 8 is describing. From the shortest 
photography distance of the above-mentioned image formation optical system, 
this numerical graduation 8 is a depth mark covering infinite distance distance, 
for example, is shown by meter display (m) and foot display (ft). 
[0025] And this taking-lens equipment has CPU (central processing unit)102 
used as a control means, as shown in drawing 3 . This CPU 102 is arranged on 
the print electronic substrate 103 arranged in the above-mentioned housing 101, 
as shown in drawing 1 . 



[00261 The signal which shows the location of the above-mentioned master lens 
is supplied to it from this master lens potentiometer 6 while the above CPU 102 
controls the above-mentioned master lens potentiometer 6. Moreover, the signal 
which shows, the control input of angle of rotation, i.e., amount, of 
above-mentioned manual Ring 2, is supplied to this CPU 102 from the revolution 
sensor 10 arranged in the above-mentioned housing 1. The above-mentioned 
revolution sensor 10 detects the amount of angle of rotation of above-mentioned 
manual Ring 2, and it is constituted so that this detection result may be outputted 
as an electrical signal. 

[0027] Moreover, the output signal from the AF sensor 1 1 is supplied to the 
above CPU 102. Based on the video signal outputted from the above-mentioned 
solid state image pickup device, or the signal outputted from the photosensor 
arranged near the above-mentioned sensitive film, this AF sensor 11 is 
constituted so that the distance of Hazama of the focal plane of the 
above-mentioned image formation optical system and the light-receiving side of 
the above-mentioned image pick-up means may be computed. This AF sensor 
1 1 outputs a calculation result as an electrical signal. 

[0028] And the above CPU 102 controls the above-mentioned liquid crystal 
display 4 through the liquid crystal driver circuit 12. Moreover, this CPU 102 
controls a stepping motor 5 through the AF driver circuit 13. 



[0029] In addition, in this taking-lens equipment, the revolution sensor for 
zooming which detects, the control input of angle of rotation, i.e., amount, of the 
above-mentioned zooming ring 3, and which is not illustrated is formed. The 
signal with which the above CPU 102 shows the amount of angle of rotation of 
the above-mentioned zooming ring 3 from this revolution sensor for zooming is 
sent. 

[0030] Moreover, in this taking-lens equipment, the stepping motor for zooming 
to which the above-mentioned variable power lens is moved is formed. The 
above CPU 102 controls the above-mentioned stepping motor for zooming 
through a zooming driver circuit. 

[0031] Migration control carries out in the above-mentioned master lens, and the 
above CPU 102 makes the focal plane of the above-mentioned image-formation 
optical system, and the light-receiving side of the above-mentioned image 
pick-up means in agreement [ in the autofocus mode / through the 
above-mentioned AF driver circuit 13 and the above-mentioned stepping motor 
5 ] in the taking-lens equipment conceming this invention constituted as 
mentioned above based on the signal the distance of Hazama of the focal plane 
of the above-mentioned image-formation optical system and the light-receiving 
side of the above-mentioned image pick-up means sent from the 
above-mentioned AF sensor 11 is shown. Moreover, at this time, based on the 



location of the above-mentioned master lens sent from the above-mentioned 
master lens potentiometer 6, the above CPU 102 computes photography 
distance and displays this calculation result with the above-mentioned liquid 
crystal display 4. In addition, the liquid crystal display 4 shown in drawing 2 
indicates that photography distance is 1.5m (about 5 feet(s)). 
[0032] And in this taking-lens equipment, a focus can be performed by choosing 
manual focus mode by carrying out revolution actuation of above-mentioned 
manual Ring 2 with hand control. In this manual focus mode, only the distance 
corresponding to this amount of angle of rotation carries out migration actuation 
of the above-mentioned master lens through the above-mentioned AF driver 
circuit 13 and the above-mentioned stepping motor 5 based on the signal which 
shows the amount of angle of rotation of above-mentioned manual Ring 2 to 
which the above CPU 102 is sent from the above-mentioned revolution sensor 
10. Moreover, at this time, based on the location of the above-mentioned master 
lens sent from the above-mentioned master lens potentiometer 6, the above 
CPU 102 computes photography distance and displays this calculation result 
with the above-mentioned liquid crystal display 4. 

[0033] That is, in this taking-lens equipment, even if there is no correlation 
between the angle-of-rotation location of above-mentioned manual Ring 2, and 
the location of the above-mentioned master lens, the photography distance 



computed according to the absolute location of the above-mentioned master 
lens is displayed on the above-mentioned liquid crystal display 4. 
[0034] Moreover, based on the signal which shows the amount of angle of 
rotation of the above-mentioned zooming ring 3 with which the above CPU 102 
is sent from the above-mentioned revolution sensor for zooming, only the 
distance conresponding to this amount of angle of rotation carries out migration 
actuation of the above-mentioned variable power lens through the 
above-mentioned zooming driver circuit and the above-mentioned stepping 
motor for zooming. 

[0035] In addition, in the taking-lens equipment concerning this invention, the 
above-mentioned liquid crystal display 4 is good also as what was constituted so 
that the numeric value 14 which shows the above-mentioned photography 
distance might be displayed, as it is not limited to what displays the shape of a 
bar graph as shown in the above-mentioned example, but shown in drawing 4 . 
The abbreviation 15 of distance corresponding to the above-mentioned numeric 
value 14, such as "m" and "ft", is describing this liquid crystal display 4. 
[0036] Moreover, in the taking-lens equipment concerning this Invention, as the 
above-mentioned display means, it is not limited to the **** liquid crystal display 
4 shown in the above-mentioned example, but the indicating equipment using a 
light emitting diode (LED) and various Indicating equipments, such as the 



so-called plasma display equipment, can be used. 
[0037] 

[Effect of the Invention] As mentioned above, the focus lens to which it is at least 
1 of two or more lenses which are arranged in a lens-barrel and constitute 
image-formation optical system, and the field location of the above-mentioned 
Image-formation optical system moves by being carried out migration actuation 
has a location detected by the lens location detection means in the taking-lens 
equipment concerning this invention while having a location controlled through a 
driving means by the control means based on the control input of the focus 
actuation tab detected by the control input detection means. 
[0038] And the distance to the above-mentioned field is displayed by the display 
means arranged near the lateral part of the above-mentioned lens-barrel from 
the principal point of the above-mentioned image formation optical system based 
on the location of the above-mentioned focus lens detected by the 
above-mentioned lens location detection means. 

[0039] That is, in this taking-lens equipment, even if the actuated valve position 
of the above-mentioned focus tab and the location of the above-mentioned focus 
lens do not correspond, an exact photography distance is displayed according to 
the location of this focus lens. 

[0040] Moreover, the above-mentioned display means can be used as a liquid 



crystal display in the taking-lens equipment concerning this invention. Since a 
liquid crystal display does not have moving part, such as a motor, it does not 
complicate the configuration of this taking-lens equipment. 
[0041] That is, this invention can offer the taking-lens equipment made as 
[ display / at the time of the focus by manual operation / from the principal point 
of image formation optical system / the distance to a field ], without complicating 
a configuration, even if it is the thing of the inner focus method which comes to 
constitute the so-called autofocus device. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the configuration of the taking-lens 
equipment concerning this invention. 

[Drawing 2] It Is the amplification perspective view showing the configuration of 
the display of the above-mentioned taking-lens equipment. 
[Drawing 3] It is the block diagram showing the configuration of the 
above-mentioned taking-lens equipment. 

[Drawing 4] It is the amplification perspective view showing other examples of 



the configuration of the display of the above-mentioned taking-lens equipment. 
[Description of Notations] 



1 Lens-barrel 

2 Manual ring 

3 

4 Liquid crystal display 

5 Stepping motor 

6 Master lens potentiometer 

10 Revolution sensor 

102 CPU 
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(54) IMAGE PICKUP LENS DEVICE 
(57)Abstract: 

PURPOSE: To obtain an accurate image pickup distance by displaying a 
distance from a principal point of an image forming optical system till an object 
field based on a position of a focus adjustment lens onto a display means. 
CONSTITUTION: A CPU 102 applies moving control to a master lens through an 
AF driver circuit and a stepping motor 5 based on a signal representing a 
distance between a light receiving face of an image pickup means and a focus 
face of an image optical system sent from the AF sensor in the automatic 
focus(AF) mode so as to make the focus face of the image optical system 
coincident with the light receiving face of the image pickup means. In this case, 
the CPU 102 calculates the image pickup distance based on a position of the 
master lens sent from the master lens potentiometer 6 and the result of 
calculation is displayed on a liquid crystal display device 4 fitted to a position at 
the outer side of a lens barrel 1 and between a manual ring 2 and a zooming ring 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more lenses which are arranged in a lens-barrel and constitute 
image formation optical system, and the focus lens to which it is at least 1 of two 
or more above-mentioned lenses, and the field location of the above-mentioned 
image formation optical system is moved by carrying out migration actuation, 
The driving means which carries out migration actuation of the above-mentioned 
focus lens, and a lens location detection means to detect the location of the 
above-mentioned focus lens, The focus actuation tab operated by hand control, 
and a control input detection means to detect the control input of the 
above-mentioned focus actuation tab, The control means which controls the 
location of the above-mentioned focus lens through the above-mentioned driving 
means based on the control input of the above-mentioned focus actuation tab 
detected by the above-mentioned control input detection means, It is taking-lens 
equipment with which have a display means to display the distance to the 
above-mentioned field from the principal point of the above-mentioned image 
formation optical system based on the location of the above-mentioned focus 
lens detected by the above-mentioned lens location detection means, and it 
comes to arrange the above-mentioned display means near the lateral part of 



the above-mentioned lens-barrel. 

[Claim 2] Taking-lens equipment according to claim 1 whose display means is a 
liquid crystal display. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is taking-lens equipment which is used for 
various camera equipments, such as video camera equipment and still camera 
equipment, and carries out image formation of the image of a photographic 
subject, and relates to the taking-lens equipment constituted by adopting the 
so-called inner focus method. 
[0002] 

[Description of the Prior Art] Conventionally, the taking-lens equipment which 
carries out image formation of the image of a photographic subject is used for 
various camera equipments, such as video camera equipment and still camera 
equipment. That is, in the above-mentioned camera equipment, it is arranged 
and the above-mentioned taking-lens equipment is used so that image formation 



of the image of a photographic subject may be carried out on the image pick-up 
side of the image sensor and sensitive film which are the image pick-up means 
of this camera equipment, 

[0003] The above-mentioned taking-lens equipment has two or more lenses 
which constitute image formation optical system, and the lens-barrel which 
carries out receipt maintenance of these lenses, and is constituted. That is, the 
above-mentioned image formation optical system makes the flux of light which 
emits from the photographic subject by the side of the front of the 
above-mentioned lens-barrel, and carries out incidence from the front end side 
of this lens-barrel condense, is made to inject to the back end side of this 
lens-barrel, and carries out image formation of the image of this photographic 
subject on the focal plane by the side of the back of this lens-barrel. 
[0004] In such taking-lens equipment, the distance to the above-mentioned focal 
plane becomes [ principal point / optical ] settled from this optical principal point 
according to the distance to the above-mentioned photographic subject, i.e., 
photography distance, and a focal distance. Therefore, when the 
above-mentioned photography distance is changed, it is necessary to perform 
the so-called focus which changes the distance to the image pick-up side of the 
above-mentioned image pick-up means, and makes this image pick-up side and 
the above-mentioned focal plane in agreement from the above-mentioned 



optical principal point. 

[0005] The above-mentioned focus can be performed by moving the 
above-mentioned whole image formation optical system in the direction of an 
optical axis which is a direction which attaches and detaches for the 
above-mentioned image pick-up means. On the other hand, the so-called taking 
lens of the inner focus method constituted so that the field location of this image 
formation optical system could be moved is conventionally proposed by moving 
only the focus lens which consists of at least 1 of two or more lenses which make 
this image formation optical system, without moving the whole image formation 
optical system. 

[0006] In the taking-lens equipment of this inner focus method, since it is not 
necessary to move the above-mentioned whole image formation optical system, 
being able to attain the miniaturization of a focal regulatory mechanism and 
moving the lens for a focus by the driving means of a motor etc. can be realized 
easily. Therefore, the taking-lens equipment of this inner focus method is 
suitable for the configuration of the automatic-focusing regulatory mechanism 
which detects the amount of gaps of the above-mentioned focal plane and the 
above-mentioned image pick-up side, and carries out migration control of the 
above-mentioned focus lens through the above-mentioned driving means based 
on this detection result, i.e., the so-called autofocus device. 



[0007] 

[Problem(s) to be Solved by the Invention] By the way, in the above taking-lens 
equipments, when the above-mentioned autofocus device is constituted, manual 
operation may need to perform a focus. Therefore, the device in which manual 
operation performs a focus also to the taking-lens equipment which constitutes 
the above-mentioned autofocus device is established conventionally. 
[0008] The device which refuses linkage with the above-mentioned taking-lens 
equipment and the above-mentioned driving means, and carries out migration 
actuation of this taking-lens equipment through mechanical linkage means, such 
as a cam mechanism, with a manual-operation tab as a focal regulatory 
mechanism for manual operation in such taking-lens equipment that constitutes 
the autofocus device, the device which carry out migration actuation of the 
above-mentioned taking-lens equipment through the above-mentioned driving 
means according to the control input of a manual-operation tab can consider 
[0009] In the focal regulatory mechanism for these manual operation, since the 
above-mentioned manual operation tab follows migration of the 
above-mentioned focus lens and migration actuation is not carried out while the 
above-mentioned autofocus device is operating, the actuated valve position of 
this manual operation tab and the location of the above-mentioned focus lens do 
not necessarily correspond. Since migration actuation is especially carried out 



only the above-mentioned focus lens by the above-mentioned manual operation 
tab when the above-mentioned taking-lens equipment is the thing of an Inner 
focus method, the condition of a focus does not appear in an appearance. 
[0010] Therefore, in the focal regulatory mechanism for manual operation in the 
taking-lens equipment which constitutes the autofocus device, the graduation 
which shows photography distance on the tab for the focuses currently 
conventionally performed in taking-lens equipment cannot be filled in. However, 
it is very inconvenient that the photography distance according to the manual 
operation to a manual operation tab is not displayed when manual operation 
performs a focus, when setting up and photoing a field location beforehand, for 
example. 

[0011] Here, according to migration of the above-mentioned focus lens, 
migration actuation of the above-mentioned manual operation tab is carried out 
by the driving means of a motor etc, at the time of actuation of the 
above-mentioned autofocus device, and the device to which the location of this 
focus lens and the actuated valve position of this manual operation tab are made 
to always correspond can be considered. However, the device which was made 
to carry out migration actuation of the above-mentioned manual operation tab by 
the driving means in this way invites complication of the configuration of this 
taking-lens equipment, and enlargement. Moreover, in order to make the 



above-mentioned manual operation tab follow migration of the above-mentioned 
focus lens good, a large-scale driving means is needed and buildup of the 
weight of this taking-lens equipment is invited. 

[0012] Then, this invention is proposed in view of the above-mentioned actual 
condition, and it aims at offering the taking-lens equipment made as [ display / at 
the time of the focus by manual operation / from the principal point of image 
formation optical system / the distance to a field ], without complicating a 
configuration, even if it is the thing of the inner focus method which comes to 
constitute the so-called autofocus device. 
[0013] 

[Means for Solving the Problem] In order to solve an above-mentioned technical 
problem and to attain the above-mentioned object, the taking-lens equipment 
concerning this invention Two or more lenses which are arranged in a 
lens-barrel and constitute image formation optical system, and the focus lens to 
which it is at least 1 of the lenses of these plurality, and the field location of the 
above-mentioned image formation optical system is moved by carrying out 
migration actuation. The driving means which carries out migration actuation of 
this focus lens, and a lens location detection means to detect the location of the 
above-mentioned focus lens. The focus actuation tab operated by hand control, 
and a control input detection means to detect the control input of this focus 



actuation tab, The control means which controls the location of the 
above-mentioned focus lens through the above-mentioned driving means based 
on the control input of the above-mentioned focus actuation tab detected by this 
control input detection means, It has a display means to display the distance to 
the above-mentioned field from the principal point of the above-mentioned image 
formation optical system based on the location of the above-mentioned focus 
lens detected by the above-mentioned lens location detection means, and 
comes to arrange the above-mentioned display means near the lateral part of 
the above-mentioned lens-barrel. 

[0014] Moreover, the taking-lens equipment concerning this invention uses the 
above-mentioned display means as a liquid crystal display in above-mentioned 
taking-lens equipment. 
[0015] 

[Function] The focus lens to which it is at least 1 of two or more lenses which are 
arranged in a lens-barrel and constitute image-formation optical system, and the 
field location of the above-mentioned image-formation optical system moves by 
being carried out migration actuation has a location detected by the lens location 
detection means in the taking-lens equipment concerning this invention while 
having a location controlled through a driving means by the control means based 
on the control input of the focus actuation tab detected by the control input 



detection means. And the distance to the above-mentioned field is displayed by 
the display means arranged near the lateral part of the above-mentioned 
lens-barrel from the principal point of the above-mentioned image formation 
optical system based on the location of the above-mentioned focus lens 
detected by the above-mentioned lens location detection means. 
[0016] Moreover, the above-mentioned display means can be used as a liquid 
crystal display in the taking-lens equipment concerning this invention. 
[0017] 

[Example] Hereafter, the concrete example of this invention is explained, 
referring to a drawing. It has a lens-barrel 1 and the taking-lens equipment 
concerning this invention is constituted, as shown in drawing 1 . This lens-barrel 
1 is formed with ingredients, such as a metal and synthetic resin, in the shape of 
[ the front end section and the back end section were opened ] a **** cylinder. 
This lens-barrel 1 is attached and supported by the housing 101 of the camera 
equipment with which a back end side is applied to this taking-lens equipment. 
[0018] And in the above-mentioned lens-barrel 1, two or more lenses which 
constitute image formation optical system are arranged. These lenses condense 
the flux of light which emits from the photographic subject by the side of the front 
of the above-mentioned lens-barrel 1 , and carries out incidence from the front 
end side of this lens-barrel 1 , and it is made they to carry out image formation on 



the focal plane by the side of the back of this lens-barrel 1. In the 
above-mentioned housing 101, the image pick-up means which is not illustrated 
is arranged so that it may become the above-mentioned focal plane top. This 
image pick-up means is a solid state image pickup device (CCD), a sensitive film, 
etc., and has the flatness-like light-receiving side. This image pick-up means 
receives the light which forms the image inradiated on the above-mentioned 
light-receiving side, and it is constituted so that it may picturize by the conversion 
to an electrical signal, or chemical change. 

[0019] Moreover, the image formation optical system which two or more 
above-mentioned lenses constitute is made as [ change / the synthetic focal 
distance of this image formation optical system / continuously ] by moving only 
the variable power lens which is made with the so-called zoom lens and forms 
these some two or more lenses in the direction of an optical axis. 
[0020] Furthermore, in the above-mentioned image formation optical system, the 
so-called inner focus method is adopted and it is made as [ change / the 
photography distance of this image formation optical system, i.e., the distance of 
the synthetic principal point of this image formation optical system and a field 
side, ] by moving the focus lens which forms some of two or more 
above-mentioned lenses, i.e., a master lens, in the direction of an optical axis. 
[0021] Manual Ring 2 used as a focus actuation tab is prepared in the 



above-mentioned lens-barrel 1. This manual Ring 2 is formed in a circle [ mist or 
a major diameter ] than the outer diameter of the above-mentioned lens-barrel 1, 
is made with the shape of this lens-barrel 1 and the same axle, and is arranged 
in the periphery side of the above-mentioned lens-barrel 1 . This manual Ring 2 
is made as it is pivotable, and it is supported at the circumference of the 
above-mentioned lens-barrel 1 . 

[0022] Moreover, the zooming ring 3 is formed in the above-mentioned 
lens-barrel 1. Like above-mentioned manual Ring 2, this zooming ring 3 is 
formed in a circle [ mist or a major diameter ] than the outer diameter of the 
above-mentioned lens-barrel 1 , it is made with the shape of this lens-barrel 1 
and the same axle, and rather than this manual Ring 2, is made a back end side 
and arranged In the periphery side of the above-mentioned lens-barrel 1 . This 
zooming ring 3 is made as It Is pivotable, and it is supported at the circumference 
of the above-mentioned lens-barrel 1 . 

[0023] And in the above-mentioned lens-barrel 1 , the stepping motor 5 used as 
the driving means which carries out migration actuation of the above-mentioned 
master lens in the direction of an optical axis is arranged. Moreover, the master 
lens potentiometer 6 used as a lens location detection means is attached in this 
lens-barrel 1 . This master lens potentiometer 6 is constituted so that the location 
of the direction of an optical axis of the above-mentioned master lens may be 



detected. 

[0024] Moreover, it is the lateral part of the above-mentioned lens-barrel 1 . and 
the liquid crystal display 4 which is a display means is attached in the location 
which serves as Hazama of above-mentioned manual Ring 2 and the 
above-mentioned zooming ring 3. As shown in drawing 2 , this liquid crystal 
display 4 is made with the cylinder side configuration according to the curvature 
of the outside surface part of the above-mentioned lens-barrel 1, and is 
constituted. As this liquid crystal display 4 imitates the outside surface part of the 
above-mentioned lens-barrel 1, it is attached in it. And this liquid crystal display 4 
displays the shape of a bar graph in the display 7 prepared in the front-face side 
according to the control signal supplied through the polar zone 9. In the surface 
section of this liquid crystal display 4, it is parallel to the above-mentioned 
display 7, and the numerical graduation 8 is describing. From the shortest 
photography distance of the above-mentioned image formation optical system, 
this numerical graduation 8 is a depth mark covering infinite distance distance, 
for example, is shown by meter display (m) and foot display (ft). 
[0025] And this taking-lens equipment has CPU (central processing unit)102 
used as a control means, as shown in drawing 3 . This CPU102 is arranged on 
the print electronic substrate 103 arranged in the above-mentioned housing 101, 
as shown in drawing 1 . 



[0026] The signal which shows the location of the above-mentioned nnaster lens 
is supplied to it from this master lens potentiometer 6 while the above CPU 102 
controls the above-mentioned master lens potentiometer 6. Moreover, the signal 
which shows, the control input of angle of rotation, i.e., amount, of 
above-mentioned manual Ring 2, is supplied to this CPU 102 from the revolution 
sensor 10 arranged in the above-mentioned housing 1, The above-mentioned 
revolution sensor 10 detects the amount of angle of rotation of above-mentioned 
manual Ring 2, and it is constituted so that this detection result may be outputted 
as an electrical signal. 

[0027] Moreover, the output signal from the AF sensor 11 is supplied to the 
above CPU 102. Based on the video signal outputted from the above-mentioned 
solid state image pickup device, or the signal outputted from the photosensor 
arranged near the above-mentioned sensitive film, this AF sensor 11 is 
constituted so that the distance of Hazama of the focal plane of the 
above-mentioned image formation optical system and the light-receiving side of 
the above-mentioned image pick-up means may be computed. This AF sensor 
1 1 outputs a calculation result as an electrical signal. 

[0028] And the above CPU 102 controls the above-mentioned liquid crystal 
display 4 through the liquid crystal driver circuit 12. Moreover, this CPU102 
controls a stepping motor 5 through the AF driver circuit 13. 



[0029] In addition, in this taking-lens equipment, the revolution sensor for 
zooming which detects, the control input of angle of rotation, i.e., amount, of the 
above-mentioned zooming ring 3, and which is not illustrated is formed. The 
signal with which the above CPU 102 shows the amount of angle of rotation of 
the above-mentioned zooming ring 3 from this revolution sensor for zooming is 
sent. 

[0030] Moreover, in this taking-lens equipment, the stepping motor for zooming 
to which the above-mentioned variable power lens is moved is formed. The 
above CPU 102 controls the above-mentioned stepping motor for zooming 
through a zooming driver circuit. 

[0031] Migration control carries out in the above-mentioned master lens, and the 
above CPU 102 makes the focal plane of the above-mentioned image-formation 
optical system, and the light-receiving side of the above-mentioned image 
pick-up means in agreement [ in the autofocus mode / through the 
above-mentioned AF driver circuit 13 and the above-mentioned stepping motor 
5 ] in the taking-lens equipment concerning this invention constituted as 
mentioned above based on the signal the distance of Hazama of the focal plane 
of the above-mentioned image-formation optical system and the light-receiving 
side of the above-mentioned image pick-up means sent from the 
above-mentioned AF sensor 1 1 is shown. Moreover, at this time, based on the 



location of the above-mentioned master lens sent from the above-mentioned 
master lens potentiometer 6, the above CPU 102 computes photography 
distance and displays this calculation result with the above-mentioned liquid 
crystal display 4. In addition, the liquid crystal display 4 shown in drawing 2 
indicates that photography distance Is 1 .5m (about 5 feet(s)). 
[0032J And in this taking-lens equipment, a focus can be performed by choosing 
manual focus mode by carrying out revolution actuation of above-mentioned 
manual Ring 2 with hand control. In this manual focus mode, only the distance 
corresponding to this amount of angle of rotation carries out migration actuation 
of the above-mentioned master lens through the above-mentioned AF driver 
circuit 13 and the above-mentioned stepping motor 5 based on the signal which 
shows the amount of angle of rotation of above-mentioned manual Ring 2 to 
which the above CPU 102 is sent from the above-mentioned revolution sensor 
10. Moreover, at this time, based on the location of the above-mentioned master 
lens sent from the above-mentioned master lens potentiometer 6, the above 
CPU 102 computes photography distance and displays this calculation result 
with the above-mentioned liquid crystal display 4. 

[0033] That is, in this taking-lens equipment, even if there is no correlation 
between the angle-of-rotation location of above-mentioned manual Ring 2, and 
the location of the above-mentioned master lens, the photography distance 



computed according to the absolute location of the above-mentioned master 
lens is displayed on the above-mentioned liquid crystal display 4. 
[0034] Moreover, based on the signal which shows the amount of angle of 
rotation of the above-mentioned zooming ring 3 with which the above CPU 102 
is sent from the above-mentioned revolution sensor for zooming, only the 
distance corresponding to this amount of angle of rotation carries out migration 
actuation of the above-mentioned variable power lens through the 
above-mentioned zooming driver circuit and the above-mentioned stepping 
motor for zooming. 

[0035] In addition, in the taking-lens equipment concerning this invention, the 
above-mentioned liquid crystal display 4 is good also as what was constituted so 
that the numeric value 14 which shows the above-mentioned photography 
distance might be displayed, as it is not limited to what displays the shape of a 
bar graph as shown in the above-mentioned example, but shown in drawing 4 . 
The abbreviation 15 of distance corresponding to the above-mentioned numeric 
value 14, such as "m" and "ft", is describing this liquid crystal display 4. 
[0036] Moreover, in the taking-lens equipment concerning this invention, as the 
above-mentioned display means, it is not limited to the **** liquid crystal display 
4 shown in the above-mentioned example, but the indicating equipment using a 
light emitting diode (LED) and various indicating equipments, such as the 



so-called plasma display equipment, can be used. 
[0037] 

[Effect of the Invention] As mentioned above, the focus lens to which it is at least 
1 of two or more lenses which are arranged in a lens-barrel and constitute 
image-formation optical system, and the field location of the above-mentioned 
image-formation optical system moves by being carried out migration actuation 
has a location detected by the lens location detection means in the taking-lens 
equipment concerning this invention while having a location controlled through a 
driving means by the control means based on the control input of the focus 
actuation tab detected by the control input detection means. 
[0038] And the distance to the above-mentioned field is displayed by the display 
means arranged near the lateral part of the above-mentioned lens-barrel from 
the principal point of the above-mentioned image formation optical system based 
on the location of the above-mentioned focus lens detected by the 
above-mentioned lens location detection means. 

[0039] That is, in this taking-lens equipment, even if the actuated valve position 
of the above-mentioned focus tab and the location of the above-mentioned focus 
lens do not correspond, an exact photography distance is displayed according to 
the location of this focus lens. 

[0040] Moreover, the above-mentioned display means can be used as a liquid 



crystal display in the taking-lens equipment concerning this invention. Since a 
liquid crystal display does not have moving part, such as a motor, it does not 
complicate the configuration of this taking-lens equipment, 
[0041] That is, this invention can offer the taking-lens equipment made as 
[ display / at the time of the focus by manual operation / from the principal point 
of image formation optical system / the distance to a field ], without complicating 
a configuration, even if it is the thing of the inner focus method which comes to 
constitute the so-called autofocus device. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the configuration of the taking-lens 
equipment concerning this invention. 

[Drawing 2] It is the amplification perspective view showing the configuration of 
the display of the above-mentioned taking-lens equipment. 
[Drawing 3] It is the block diagram showing the configuration of the 
above-mentioned taking-lens equipment. 

[Drawing 4] It is the amplification perspective view showing other examples of 



the configuration of the display of the above-mentioned taking-lens equipment. 
[Description of Notations] 



1 Lens-barrel 

2 Manual ring 

3 

4 Liquid crystal display 

5 Stepping motor 

6 Master lens potentiometer 

10 Revolution sensor 

102 CPU 
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